Introduction: Social media use has been increasing in public health and health promotion because it can remove geographic and physical access barriers. However, these interventions also have the potential to increase health inequities for people who do not have access to or do not use social media. In this paper, we aim to assess the effects of interactive social media interventions on health outcomes, behaviour change and health equity.
Introduction
Social media is increasingly used for public health and health promotion: 60% of state departments in the United States use one or more social media applications; 1 the Public Health Agency of Canada has a presenceon social media sites including Twitter (2300 tweets, over 52 000 followers as of January 14, 2015) 2 and Facebook (over 13 000 ''likes'' as of January 14, 2016) 3 ; and 34 out of the 36 public health units in Ontario 4 are using social media. Social media holds promise for public health interventions reaching a wide number of people as over 60% of adults and 90% of youth with Internet access in Canada are active on one or more forms of social media. 5, 6 The use of social media interventions has been increasing in the field of public health as they can cross geographical and physical access barriers. Eleven systematic reviews found mixed effects of social media interventions on improving health outcomes and healthy behaviours. Some of the reviewed studies found benefits from social media interventions while others found no change or found that outcomes were worse than those from non-social media interventions. We know little about how the design and implementation features and the intensity and duration of interventions could improve health or whether they could increase negative behaviours, stigmatization or exacerbation of health inequities. Many of the studies used social media platforms that were developed by the researchers. The effects of using existing social networks with commercial platforms, such as Facebook and Twitter, as part of social media health interventions are unknown.
Various social media can be defined by the extent to which they focus on seven functional building blocks to do with the degree of interaction and communication among users: 1) identity: the extent to which users reveal themselves; 2) conversations: the extent to which users communicate with each other; 3) sharing: the extent to which users exchange, distribute and receive content; 4) presence: the extent to which users know if others are available; 5) relationships: the extent to which users relate to each other; 6) reputation: the extent to which users know the social standing of others and content; and 7) groups: the extent to which users form communities. 7 Evidence from systematic reviews suggests social media that facilitates interaction with other users by way of bulletin boards, chatrooms or available networking sites (e.g. Twitter and Facebook) effectively improves knowledge. However, effects on health behaviours (e.g. smoking, eating, physical activity) and health outcomes (such as weight loss and mental health) have been found to be both positive and negative. [8] [9] [10] [11] [12] While the social media interventions in these reviews were mostly assessed in well-educated, higher-income populations, some studies have shown benefits for low-income populations, older adults, youth and different ethnocultural groups.
However, mass media strategies for public health also have the potential to increase health inequities, defined as differences in health outcomes that are avoidable and unfair. 13, 14 Differences in access to technology and cultural differences and preferences might affect uptake and use of social media interventions and may also result in health inequities.
In this paper, we aim to assess the effects of interactive social media interventions for health communication on health outcomes, behaviour change and health equity by overviewing systematic reviews.
Methods

Approach
We defined the review question using the population, intervention, comparator, outcome (PICO) approach. 15 
Population
We included systematic reviews of any population exposed to a social media intervention.
Intervention
We defined social media as ''activities among people gathered online who share information using conversational media that make it easy to create and share content in the form of words, pictures, videos, and audios.'' 16 As mentioned previously, different types of social media can be defined by the extent to which they focus on seven functional building blocks. 7 Social media includes activities such as discussion forums, social networks (e.g. Facebook and Twitter), blogging and microblogging, bookmarking and media sharing. 17 To distinguish from other web-delivered programs and to qualify as social media for the purposes of this review, an intervention needed to have an interactive component with two-way communication between peers or between the website and users.
We excluded mass media and any unidirectional forms of health communication (e.g. where the Internet or text messages are used to broadcast messages with no interactive component). We also excluded e-health interventions that involved using technology to deliver health care (e.g. using remote consultation between a patient and a provider through the Telestroke network). 18, 19 We excluded smartphone applications if they lacked an interactive component with other users (e.g. feedback or tracking of weight on a smartphone for personal use only with no sharing or feedback from other users/peers).
Comparator
We included comparators of usual care, no intervention, or another intervention method that may have had a social media component. Usual care could include any type of health care or health promotion activity. We kept the comparator broad so we could compare this to any other method of delivering health promotion or health care for the same condition.
Outcomes
We included systematic reviews that reported on at least one of the following primary outcomes: physical outcomes (e.g.
weight change, functional status), psychosocial health outcomes (e.g. quality of life and self-efficacy), satisfaction, behaviour change and adverse effects (e.g. addiction, depression). We collected and reported data on secondary outcomes of attitudes and knowledge. We documented process measures such as quality of communication, knowledge, reach, engagement and fidelity of the intervention (whether the intervention was implemented as planned).
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To assess the outcome of health equity, we determined whether results were presented separately across characteristics associated with privilege/disadvantage. We also assessed whether the intervention was aimed at a disadvantaged population, which could potentially improve health equity. We used the acronym PROGRESS-Plus to identify these characteristics, defined as Place of residence, Race/ethnicity/culture/language, Occupation, Gender/sex, Religion, Education, Socioeconomic status, Social capital or other factors associated with privilege/disadvantage such as age (e.g. children or elderly), sexual orientation, and disease status. 21 
Study design
We conducted a rapid response overview of systematic reviews approach. A rapid response provides an overview of the available evidence, usually from guidelines or systematic reviews, in response to a need or priority identified by a knowledge user in a short timeframe. 22, 23 An a priori protocol was developed and submitted to the Public Health Agency of Canada as a Statement of Work (available from the authors on request). We defined a systematic review as a systematic and transparent synthesis of eligible studies, with transparent methods and an explicit search strategy. We included reviews of randomized controlled trials, nonrandomized studies and qualitative studies.
Search methods for identification of studies
We designed a sensitive search strategy to retrieve systematic reviews from electronic bibliographic databases. Our knowledge user advised us to avoid a grey literature search because of time constraints. To retrieve systematic reviews, we used the Montori filter, a validated systematic review study design filter. 24 No date limitations or language restrictions were applied.
We identified 4580 items from the following databases on 27 
Inclusion criteria
We included reviews if they assessed the effects of social media health promotion interventions (description of eligible social media interventions described in Table 1 ) on health behaviour or health outcomes.
Data extraction
We extracted data on the following: 
Quality assessment of reviews
We used the AMSTAR tool (http://amstar. ca/Amstar_Checklist.php) to assess the quality of the systematic reviews. 26 We considered systematic reviews to be of high quality when they addressed all 11 items on the AMSTAR checklist. 
Synthesis methods
The interventions and populations were too heterogeneous to pool results. We narratively summarized effects on participant-important outcomes for each type of intervention as well as process outcomes, including the fidelity of the intervention and reach and level of engagement (if measured) using effect sizes (if reported). We checked the extent to which the primary studies in the eligible systematic reviews were overlapping. Dichotomous outcomes are presented as relative risks, and continuous outcomes as weighted mean differences. We report the pooled results from systematic reviews that combined results statistically.
Health Equity Impact Assessment
We used the Ontario Ministry of Health and Long-Term Care Health Equity Impact Assessment (HEIA) tool (available at: http://www.health.gov.on.ca/en/pro/programs/heia/) to assess likely intended and unintended effects in priority populations (completed template available from the authors on request). To make these judgments about unintended effects and mitigation strategies, two from our team of researchers (JP, VW) reviewed data on Internet access and also considered known barriers and facilitators for specific populations based on our expertise in reviewing effects of interventions on health equity. 21, 27 The HEIA tool is intended to help identify how a program, policy or other initiative will impact different groups of the population, the primary focus being barriers in access to programs. 28 We used data on access and use of social media platforms from the Canadian Internet Use Survey to measure access to Internet and Internet use behaviour (survey results available upon request).
Results
Results of search
The search strategy identified 4103 records after duplicates were removed. After screening abstracts and titles, 3957 records were excluded and 146 articles were retrieved for full-text screening. We excluded 135 systematic reviews because the interventions used one-way communication (e.g. one-way reminders for appointments) or used the Internet for treatment (e.g. cognitive-based therapy by Internet) or for one-way education or information messages, with no interaction among users or user-generated content (see Figure 1 ). A table of excluded studies is available upon request.
We included 11 systematic reviews in this overview (see Table 2 for the characteristics of these studies).
Description of reviews
Most of the systematic reviews focussed on online discussion boards or similar strategies, either as stand-alone interventions or in combination with other interventions. Only three reviews included studies that used the most common social media tools, Facebook (n ¼ 19 unique studies) and Twitter (n ¼ 9 unique studies). 8, 9, 30 Although they were included in the search criteria, none of the interventions in the systematic reviews were defined as mobile phone applications.
In the older studies included in the reviews, most of the discussion boards were ''closed'' spaces, where only study participants could access the discussion board (i.e. there was no interaction with external people or communities). For example, in the Chang et al. review 9 of online weight management using social media, 85% of the studies used a closed, researcher-developed website.
In the studies where social media was part of a complex intervention, it focussed on maintaining engagement with the other components of the intervention, to provide feedback on the intervention and a space to formulate questions and get answers. For example, in the Williams et al. review, 30 all of the 16 studies had social media as a component of a complex intervention where other components included websites with fact sheets and information or therapist-led email interactions.
In the 11 systematic reviews included, the populations were diverse in terms of age (children, youth, adults and older people), disease conditions (e.g. cancer, cardiovascular, asthma, depression, eating disorders) and sex/gender (i.e. no exclusion criteria related to sex/gender). One large systematic review of 98 studies of social media interventions for a broad range of health promotion activities included diverse populations in terms of ethnicity, socioeconomic status, age and education. 8 
Effects of social media interventions
We could not combine results to generate pooled meta-analyses. The results of each review are summarized in Table 3 . We have reported effect sizes and confidence intervals when these have been available.
Of the 11 included reviews, seven reported mixed effects on health outcomes and health behaviours (details below). The remaining four reported benefits such as satisfaction, finding information and social support.
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Knowledge The review by Newton & Ciliska 12 (AMSTAR score 7) reported on knowledge outcomes and found ''a statistically significant increase in knowledge'' about healthy lifestyle attitudes and behaviours.
Weight loss A review by Williams et al. 30 (AMSTAR score 9) pooled nine studies of social media interventions aimed at weight loss and found no difference between social media and control groups (weight 0.00 kg; 95% CI: À 0.19 to 0.19 kg). However, another review, by Chang et al. 9 (AMSTAR score 5) included five of the same studies as Williams et al. 30 and reported that nine studies showed greater weight loss with the social media intervention than in the control group, but four studies showed no effect and two showed less weight loss among the social media group than those receiving face-to-face interventions. A third review, by Eysenbach et al. 34 (AMSTAR score 6), found ''mixed but mostly nonsignificant'' effects of social media on weight outcomes.
Behaviour change: physical activity The review by Chang et al. 9 (AMSTAR score 5) reported that two studies showed an increase in self-reported physical activity and three studies showed no difference in physical activity. Williams et al. 30 (AMSTAR score 9) conducted a metaanalysis of 12 studies and reported an increase in physical activity among the social media group (SMD 0.13; 95% CI: À 0.04 to 0.30).
Behaviour change: diet A review by Medina et al. 32 (AMSTAR score 3) examined online social media platforms for people with cardiovascular disease and described improved diet and quality of life among those using these platforms. The review by Chang et al. 9 (AMSTAR score 5) included one study that found ''no statistically significant differences'' in body mass index (BMI), waist-to-hip ratio, blood pressure or cholesterol following a dietary intervention.
Behaviour change: smoking The review by Eysenbach et al. 34 (AMSTAR score 6) reported a higher rate of smoking cessation in a peer-to-peer online support group compared to a group without peerto-peer support. However the rates in the peer-to-peer online plus psychoeducational intervention were similar to the group receiving a psychoeducational intervention alone.
Health care utilization
One study in the review by Medina et al. 32 (AMSTAR score 3) reported that the number of medical visits ''decreased mildly'' following an online support group intervention using a moderator. However, this did not persist in the second phase once the moderator was removed. 32 The Eysenbach et al. 34 review (AMSTAR score 6) included three studies that reported on health care utilization. One study within this review reported fewer calls to doctors following the social media intervention while another found an increase in calls to providers (effect sizes not provided but authors report p o .05).
Mental health outcomes
The Lai et al. 31 review (AMSTAR score 6), which included four studies with social media components, found that Internetbased cognitive behaviour therapy with social media interventions (online message board or support groups) reduced Potential harms Harms or adverse effects were not quantified in any of the systematic reviews. Most of the studies included in the reviews reported dropout rates of 20% or more. 9, 30 The reasons for these attrition rates were not explored in the primary studies.
The reviews described possible harmful effects such as missed symptoms, concerns about quality of care, increased stress, dissatisfaction, privacy concerns and loneliness. Newton & Ciliska 12 raised the ethical concern that Internet-based interventions may miss serious symptoms that would have been detected in face-to-face encounters. Lai et al. 31 raised concerns about the quality of information provided for users of social media, a lack of confidentiality and the inability of counsellors and moderators to react on a timely manner to crises. In a qualitative analysis, Medina et al. 32 described participants' frustration or dissatisfaction due to misdiagnoses or lack of information or support as a limitation of social media. Nef et al. 33 (AMSTAR score 3) did not find any reported harms on mental health or loneliness, but described concerns among older adults about privacy and inappropriate content. Moorhead et al. 8 (98 included studies, AMSTAR score 5) mentioned poor reliability and quality of the health care information and lack of privacy as possible harms. None of the reviews reported an increase in negative or unhealthy behaviours.
What evidence was available on health equity?
The reviews we included did not present disaggregated analyses across characteristics associated with disadvantage. Three reviews suggested that results may be applicable to diverse populations, based on their findings, as follows:
no difference between youth and adults in effectiveness of social media on healthy diets, behaviours and physical activity; 30 participants with lower baseline social support or social capital were more likely to use social media; 9 and social media users were disproportionately from lower-income households. 8 Nef et al. 33 assessed qualitative studies of Internet use by older adults (people Z 55 years) and reported that the Internet helped this population maintain connections with family and friends, and that there was no evidence of increased loneliness or harm as a result of Internet use. 33 In their review, Lai et al. 31 reported that the anonymous nature of Internet-based activities could, in fact, help promote health-seeking behaviour in harder-toreach at-risk groups. Hong et al. 35 reported that social media was helpful in reaching rural participants (though only one study included rural populations). Two reviews mentioned that literacy levels could affect the effectiveness of the intervention.
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Only Moorhead et al. 8 mentioned that the social media materials could be adapted for different literacy levels.
Which design elements promote health equity?
Using the HEIA tool developed by the Ontario Ministry of Health and Long-term Care, we described the possible concerns for twelve populations, such as ethnoracial communities, age-related groups, sex/gender and physical disability and, where studies in the systematic reviews made reference to potential mitigation strategies, their proposed strategies.
The main concern common to several populations is the possibility of limited access to the Internet (e.g. homeless people or low-income older adults). To mitigate inequities, health promotion using social media may require providing access to the Internet and computers/mobile devices.
None of the reviews mentioned additional resources that may be needed for the behaviour changes promoted by the social media interventions, such as availability of walking paths, access to fitness facilities, affordability of co-interventions (such as nicotine patches for smoking cessation), access to affordable food and access to health care. However, these determinants and facilitators to behaviour changes should be considered in the underlying program theory and the development of any social media intervention. 36 Since newer social media interventions are designed to build on individuals' existing social networks, people with few social networks may be at a disadvantage (e.g. low-income seniors have few ties other than their grandchildren 33 ). However, Chang et al. 9 showed that people with few social networks tended to use social media more, suggesting they may benefit from these interventions.
Several reviews raised the acceptability of social media interventions as a concern. Acceptability may relate to cultural acceptability and norms (such as with one study designed for a Hebrew-speaking audience 31 ) or to population-specific preferences (e.g. one review of older adults reported unfamiliarity with Facebook 33 ).
Several reviews proposed that user testing and acceptability testing would be useful to increase the likelihood that social media interventions will be taken up by the target populations.
The reviews reported that privacy concerns and confidentiality may be an issue for certain populations such as older adults and may affect the use of social media interventions. Quality control on social media sites, such as that provided by a moderator, might help reduce privacy concerns and encourage use. 8 Some populations may be particularly sensitive to hostile or misleading comments. If so, these interventions may be designed to allow a moderator to limit access to the social media group to reduce the risk of inappropriate use.
Areas for further research
We did not find any examples of systematic reviews that focussed on using smartphone or tablet applications and social media for health promotion, possibly because smartphone applications have been only recently developed and tested. User-friendly design was described as an area for future development.
An area for further research is the use of well-known social media platforms (e.g. Facebook and Twitter) for health promotion interventions. Only 28 studies (included in 4 reviews) used well-known social media sites as the platform for the intervention; the remainder used platforms developed by the researchers. These closed platforms did not take advantage of participants' existing social networks, but rather aimed at developing connections between people in the same health promotion/support research program so they could share experiences.
Discussion
The reviews in this overview suggest a potential to improve health outcomes and health-promoting behaviours in the targeted populations. However, increasing health inequity was also a risk because of issues to do with access to, acceptability of and the unmonitored quality of social media.
Future research should aim to identify which social media interventions are effective and describe all aspects of the interventions, including how they are implemented and utilized, using explicit criteria such as the TIDIER (Template for Intervention Description and Replication) checklist. 37 Research should also explicitly document any increased negative behaviours, stigmatization or exacerbation of existing health inequities if some populations are excluded.
Interventions that use the more commonly known social media sites may experience higher use and acceptability rates because they take advantage of existing social networks. Future research should assess these platforms.
We did not find disaggregated analyses across characteristics associated with disadvantage. However, some targeted studies reported that social media interventions were effective in youth and older adults, 30, 33 in groups with lower socioeconomic status, 8 in different ethnicities, 31 and among rural participants. 35 Several reviews proposed that social media could help engage harder-to-reach populations and could be designed to overcome literacy and education gaps, provided there was access to technology. However, there was very little evidence available for these populations in the primary studies or the systematic reviews. Future systematic reviews and primary studies should collect and analyze the effect of the intervention by different population groups.
There is a need for qualitative research on the role of theory-based program design and evaluation, use of multiple components, user-centred design, and measurement of the implementation process (including use, interaction and satisfaction). When planning a social media intervention, the target population's baseline use of social media should be considered. Social media has the potential to reach harder-to-reach populations, Internet access being widely available across Canada.
Strengths and limitations
A strength of this overview is that we took a broad approach to allow us to examine the effects of various social media interventions across a wide range of health conditions. Despite our broad inclusion criteria, we only found reviews that compared minimal intervention conditions (e.g. access to noninteractive or limited versions of study websites). 30 We used rapid review methods to respond to a need identified by our knowledge user. We were limited by the quality of reporting in the systematic reviews: 5 of the 11 reviews scored 5 or less out of a possible 11 on the AMSTAR tool for quality because of limitations in the search strategy, eligibility criteria and documentation of results. In other words, almost half of the systematic reviews were of low quality. Only one review reported on effect sizes with confidence intervals; others provided a narrative summary or reported only p values. This limited our ability to assess the size of effects and confidence in the estimates.
The systematic reviews did not consistently monitor or report use of the social media interventions. Only four reported on participant use of the intervention and all reported low use. 8, 9, 30, 34 More than 20% of participants dropped out of the studies, and one review reported that less than 25% of the participants used the social media on offer as part of the studies. 9 As a result, we cannot determine whether the lack of effect or the mixed effects were due to lack of use by participants or lack of effectiveness of the social media. Mixed effects may also be due to factors such as differences in populations, intervention design and implementation and/or concomitant interventions.
The HEIA tool provides a structured approach to assessing intended and unintended effects that help identify mitigation strategies. Ideally, however, this tool is used to inform the planning and development of interventions, and consultation and engagement with affected communities is essential. 38 Finally, we used a rapid overview approach and therefore screening of the reviews identified by our search, data extraction and quality assessment was done by one author. We do not feel that this limitation affects the results of our overview.
Conclusion
Based on this overview of systematic reviews, effects of social media interventions are mixed or even small. There is insufficient evidence of the design and implementation features (e.g. intensity and duration of interventions) that could lead to improved effects. More research is needed on social media that engages with existing social networks (rather than research-only platforms), acceptability and use of social media, and assessment of both desirable and undesirable effects.
